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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. PatentabiUty shall not be negatived by the 
manner in which the invention was made. 

2. Claims 8-13, 19 and 21, rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sparks et al. (5,719,069) in view of Sparlcs (5,53 1,121) further in view of MacDonald 
(5,393,375). 

Regarding Claim 8, Sparks et al. disclose a structure formed in a substrate of 
semiconductor material 10, the structure comprising: at least one trench 10 formed in the 
substrate, the at least one trench having an open top and an open bottom (Figs 2C, 4a and 
6) and a coating 42 in Fig. 6, 7 and 10c, on the lateral walls of the at least one trench with 
material resistant to etching; a cavity having walls formed below each at least one trench 
and in communication with the open bottom of the at least one trench, and a coating 42 in 
Figs 7 and 10c on the walls of the cavity with material inhibiting epitaxial growth; and an 
silicon layer 36 in Fig. 4b formed on the substrate to cover the open top of the at least one 
trench and to encase the at least one trench and the cavity in the substrate. Sparks et al. 
fail to disclose the layer formed on the substrate to cover the cavity to be 
epitaxial/monocrystalline rather than silicon/polysilicon and the substrate to be 
monolithic/epitaxial/single crystal. However, Sparks discloses a one-chip integrated 
sensor process where in Fig. 1, the membrane layer 54 that covers the cavity 22 to be 
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epitaxial. Furthermore, MacDonald et al. disclose a semiconductor device, where in Fig. 
2F and 4, the required monolithic/single crystal/monocrystalline substrate is disclosed. 
(Both of the Sparks references fail to disclose the susbtrate to be monolithic. However, 
they don't say that substrate cannot be monolithic. In fact, they inherently hint at a 
monolithic substrate. For instance, they both disclose that the substrate need to be a 
suitable substrate. For instance in column 5, lines 35-50 and column 2, lines 35-50 of 
x069 and column 5, lines 15-25 of xl21 reference both disclose that substrate need to be 
a suitable substrate) 

It would have been obvious to one of having ordinary skill in the art at the time 
the invention was made to replace the polysilicon membrane layer 36 in Sparks et al. with 
an epitaxial membrane layer as taught by Sparks and replace the substrate with 
monolithic/single crystal substrate as taught by MacDonald et al. in order to have a 
sensor structure with a better compatibility between the substrate/epitaxial layer and the 
membrane layer since an epitaxial membrane layer would be better compatible with an 
epitaxial layer. 

Regarding Claim 9, Sparks et al. Figs 6, 7 and 10c, disclose a the structure of 
claim 8, comprising a plurality of trench and cavity pairs 20/22 formed in the substrate 
10/14 

Regarding Claim 10, in Fig 10c of Sparks et al., each trench and cavity pair 20/22 
are formed at different levels within the substrate. 
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Regarding Claim 1 1, in Fig 10c of Sparks et al., each trench and cavity pair is 
formed to have different cross-sectional configurations. 

Regarding Claim 12, in Fig 10c of Sparks et al., each trench and cavity pair is 
formed to have different cross-sectional sizes. 

Regarding Claim 13, in Fig. 10c of Sparks et al., each trench and cavity pair 20/22 
are formed to have a different cross-sectional size and to be formed at different levels in 
the substrate 10/14 

Regarding Claim 19, in Figs. 4a and 10c Sparks et al. disclose a structure formed 
in semiconductor material, the structure comprising: a cavity 22 formed in the 
semiconductor material and having an open top 20; and a membrane 36 in Fig. 46 formed 
on the semiconductor material that covers the open top of the cavity in the substrate, the 
membrane having a thickness in the range of between 1 and 3 micrometers. 

Sparks et al. fail to disclose the layer formed on the substrate to cover the cavity 
to be epitaxial/monocrystalline rather than sihcon/polysilicon. However, Sparks 
discloses a one-chip integrated sensor process where in Fig. 1, the membrane layer 54 
that covers the cavity 22 to be epitaxial. 

It would have been obvious to one of having ordinary skill in the art at the time 
the invention was made to replace the polysilicon membrane layer 36 in Sparks et al. with 
an epitaxial membrane layer as taught by Sparks in order to have a sensor structure with a 
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better compatibility between the substrate/epitaxial layer and the membrane layer since 
an epitaxial membrane layer would be better compatible with an epitaxial layer. 



Regarding Claim 21, Figs. 4b and 10 of Sparks et al. disclose trenches 20 etched 
into the membrane 36and of a depth to be in communication with the cavities 22. 



Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 14-18 and 22-35 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sparks et al. (5,531,121) in view of Mirza et al. (5,883,420). 

Regarding Claim 14, in Figs. 6 and 10c Sparks et al. disclose a semiconductor 
material, comprising: a buried cavities 22 formed in the semiconductor material 10/14/56 
having an open top 20, the cavity coated with a material 42 inhibiting epitaxial grov^h; 
and a membrane 16 formed on the substrate to cover the open top of the cavity to encase 
the cavity in the substrate. Sparks et al. hint that substrate could be a suitable substrate 
and it does not say that substrate cannot be a monolithic substrate. In fact, in column 5, 
lines 15-25 and lines 55-65 it discloses that substrate need to be a suitable substrate for 
process. However, Mirza et al. disclose in Fig. 1 that a cavity 13 surrounded by a single 
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layer or liner/inhibiting/oxide material 19 formed in a monolithic/single crystal substrate 
11. 

It would have been obvious to one of having ordinary skill in the art at the time 
the invention was made to include the required monolithic/single crystal substrate in 
Sparks et al. as taught by Mirza et al. in order to have ease of manufacture. 

Regarding Claim 15, wafer of semiconductor material, comprising: a plurality of 
buried cavities 22 formed in and completely surrounded by the semiconductor material 
10/14/56/36, each cavity of the plurality of buried cavities coated with a layer 42 of oxide 
material inhibiting epitaxial growth. 

Regarding Claim 16, the wafer of claim 15, wherein each cavity of the plurality of 
buried cavities 22 (of two horizontal and one vertical set labeled as 22) are formed 
parallel to one another and at a right angle with respect to a drawing plane of the 
semiconductor material. 

Regarding Claim 17, the wafer of claim 16, wherein the plurality of cavities are 
formed at the same height, (horizontal cavities 22 are formed of same height. 

Regarding Claim 18, wafer of claim 16, wherein each of the cavities of the 
plurality of cavities are formed at a different level (10, 14 and 56) in the semiconductor 
material. 

Regarding Claim 22, in Sparks et al., membrane 36 has a thickness in the range of 
between 1 and 3 micrometer. 
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Regarding Claim 23, Figs. 4b and 10 of Sparks et al. disclose trenches 20 etched 
into the membrane 36and of a depth to be in communication with the cavities 22. 

Regarding Claim 24, element 42 in Fig. 10c of Sparks et al. is TEOS/oxide 

Regarding Claim 25, element 42 in Fig. 10c of Sparks et al. is oxide 

Regarding Claim 26, elements 50/52 are in Fig. 9b-9b of Sparks et al. are nitride 
materials which could be used to form protective layer around cavity /void 18. 

Regarding Claim 27, Fig. 10 of Sparks et al. disclose plurality of buried channels 
20a adjacent and separated from each other by dividers 42. 

Regarding Claim 28, Fig, 10c of Sparks et al. disclose a wafer of monocrystalline 
semiconductor material 14/5 6, comprising at least one buried cavity 22 completely 
surrounded by said monocrystalline material and covered with a layer of material 
inhibiting epitaxial growth 42; and a plurality of buried channels 20 adjacent and 
separated from each other by dividers (dividers are elements 42 in Figs. 6 and 7) 

Regarding Claim 29, the wafer of claim 28, wherein the material inhibiting 
epitaxial growth 42 comprises oxide. 

Regarding Claim 30, the wafer of claim 28, wherein the material 42 inhibiting 
epitaxial growth comprises TEOS/oxide. 

Regarding Claim 31, elements 50/52 are in Fig. 9b-9b of Sparks et al. are nitride 
materials which could be used to form protective layer around cavity/void 1 8 

Regarding Claim 32, in Fig. 10, Sparks et al. disclose a wafer of monocrystalline 
semiconductor material 14/56, comprising at least one buried cavity 22 completely 
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surrounded by said monocrystalline material and covered with a layer of material 
inhibiting epitaxial growth 42; and a plurality of buried cavities 22 at different heights 
within the wafer of monocrystalline semiconductor material. 

Regarding Claim 33, the wafer of claim 32, wherein the material inhibiting 
epitaxial growth 42, comprises oxide. 

Regarding Claim 34, the wafer of claim 32, wherein the material inhibiting 
epitaxial growth 42, comprises TEOS/oxide. 

Regarding Claim 35, elements 50/52 are in Fig. 9b-9b of Sparks et al. are nitride 
materials which could be used to form protective layer around cavity/void 18. 

Conclusion 

3. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fazh Erdem whose telephone number is (571) 272-1914. The 
examiner can normally be reached on M - F 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Sue Purvis can be reached on (571) 272-1236. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto,gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




THOMAS DICKEY 
PRIMARY R^VTENT EXAMINER 



